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This invention relates to new and ùseful 
provements in dies or molS and coo!ing as- 
semblies therem:, ïor use in machies for making 
printers' leads, slugs and ru_les, and more par- 
ticularly for use in machines oï the general type 5 
shown in çhe Unîed Sttes Letters Ptent No. 
t,38,95t, granted to Benjamin S, Elrod on De- 
cember 19, 1.922, and No. 1,800,938, granted to 
Arthur H. Hedly n Apri1,14, 931, such machines 
being constructedand amnged tO form a contin- 10 
uous strip of type.rrmtal vhiCh fs'thOn eut ïnto sec- 
tions of desired lengths. The improvëment ïs 
rected more ç,articularly fo the dis o -mold used 
in fmïnng and shapiag the strip of type metal 
and to the cooling assembly for coolïng and solidi- 15 
fying the type moral .as .i passses fhrough such 
die or mold. 
The invention relatés broadl:y, thererore, tö the 
arts of die-exp-essing and drawig or moral, .and 
more partfcularly te the forming 0f cOntinuous 0 
bars of moral from a molten body thereoL The 
machines used for pac:ticîng the foregoing meh- 
od or art are adapted to form a-cOntinuoUS metal 
bar by drawing the same fi'om the b0ttom or from 
below the surface of a mlten bodyòf the metal, 25 
the metal being drawn through the shaped chan- 
nel of a suitable die and cooled whfle passing 
through sid chnnel, so thst the moral enters 
one end of the channel as a fluïd and emerges 
ïrom the other end thereof as a solid bar, the 3O 
movement of the bar being effected .by pulling 
upon the solidified portion thereof protruding 
ïrom the die, the rne!ten moral being subjected 
merely to sufficient pressure o cause ït fo follow 
through the die chanuel rather than fo a pressure 35 
great enough to directly expel or extrude the 
metal throùgh thedie channel. 
In the aforementioned patent fo Elrod, the dis 
channel is bolted to an ourlet neck formed on the 
pot or crucible containing the molten type moral, 4O 
and the cooling mechànism for he dïe is incor- 
porated as an integral part of the die assemb!y. 
In the patent to Hedly, supra, the die or mold is 
set in an ourlet throat opening .f.rom the pot or 
crucible containing the .molten moral and 
in place therein by means of a portion of the 
metal contained in the pot or crucible throat 
which has been permitted to.harden or set around 
the die between the dis and the wall of the throat, 
and the cooling mechanism forms an integral 0 
part of the ourlet th,roat of the pot or crucible. 
Furthermore, in both of the patented devïces, the 
configuration of the metal strip ïermed by the die 
is fixed and unchangeable, it being necessary to 
replace the dis with another having the desired 
configuration when it is desired fo change the 
shape of the strip or the printing face thereon. 
Furthermore, the cooling mechanism of both of 
the previous devices forms an integral part of 
either the die or the throat of the crucible in 
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Which thé die is set, and such cooling mechanism 
cannot be Iepaired, adjusted or repluced without 
completely shutting down the entire machine for 
!ong periods of rime, znd completely replacing the 
cooling mech,anism and frequently rebuflding 
both the crucible and cooling mechanism. Also, 
the position oï the die in the foregoing devices is 
positively fixed nd ca.nnot be changed fo correct 
bowing or other mlsalignment of the strip of type 
moral formed by the dis. 
If is, therefore, one object of this invention fo 
provide an improved dis or mold and a.n improved 
cooling system ïor such dis or mold, for use in 
machines for making printers' leads, slugs and 
rules, and the like. 
An important object of the invention is -fo pro- 
vide, ïor a machine of the character described, a 
die or mold which my be readily and easily in- 
st21ed, removed, altered, replaced, or adjusted 
in position. 
A ïurther important object of the invention is 
to provide an improved means for mounting the 
die or mold in communication With the molten 
metal contgined in the pot or c:rucibie of the ma 
chine, whereby exchange or replacement of dies 
is facilitated-and may be accomplished without 
shutting down the entire machine ïor long periods 
of time. 
Another object of the invention is to provide in 
a die of the character described meanS providing 
for the formation of printing faces of different 
shapes on slugs or leads formed by the die, said 
means being in the form of inserts which are in- 
terchangeable or replaceable as desired. 
A still further object of the invention is to pro- 
vide a die of the character described wherein the 
saine die body may be used for forming strips of 
type metal of the saine thickness, and whmin 
the die body is provided with a removable and 
interchangeable type face forming liner or slide 
insert which forms the desired printing face on 
the ' strip of type metal, whereby the saine mold 
body may be used for various styles of printing 
face merely by changing the insert forming the 
printing face, so that the saine mold may be used 
for forming various different styles of printing 
faces, thus reducing the cost of molds and provid- 
ing for quick interchangeability thereof. 
Still another object of the invention is to pro- 
vide in a machine of the chgracter described im- 
proved means for installing and securin the die 
in position for forming the strip Of type metal. 
A further obJect of the invention is to provide 
a die of the character described which has pro- 
vided therein means for forming marking indicia 
on the sides of the strip of type metal for identify- 
ing the size, the type face, etc. of the p.articlar 
strip. 
It is a particularly important object of the in- 
vention to proVide an improved cooling syStem for 
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a machine of the character described, wherein 
said cooling .system is spaced from and independ- 
ent of the pot or crucible containing the molten 
metal and likewise independent of and separabie 
from the die for ïorming the strip of type metaI. 
Another important object of the invention is to 
provide a cooling system of the character de- 
scribed having adjustabIe cooling jacket elements, 
whereby said elements may be adjusted to fit dies 
of different thicknesses, sizes and shapes. 
If is also a particular object of the invention 
to provide a cooling system of the character 
described wherein the jackets are each inde- 
pendently and separately removable and re- 
placeable iï desired or necessary, thus facilitating 
and expediting repairs or replacement of parts 
of the cooling system and reducing the costs 
thereof. 
A further object of the invention is to provide 
a cooling system of the character described 
wherein the cooling jackets are readfly movable 
into and out of contact with he strip forming 
die to permit quick interchange of dies. 
A stfll ïurther object of the invention is to 
provide in a cooling system and die holding 
mechanism of the character described means ïor 
adjusting the position of the die in the cooling 
system to provide for the elimination oï bowing 
oï the metal strip ïormed by the die. 
Additional objects and advantages of the in- 
vention wfll readily be apparent from the reading 
of the following description of devices constructed 
in accordance with the invention, and reïerence 
to the accompanying drawings thereof, wherein: 
Figure 1 is a view, partly in elevation and 
partly in section, of a portion of a machine for 
making printers' leads, slugs, rules, and the like, 
and showing a die and cooling system constructed 
in accordance with the invention incorporated 
therein, 
Figure 2 is an eniarged, longitudinal, vertical 
sectional view of the cooling mechanism and die, 
showing the die secured in place in the cooling 
mechanism, 
Figure 3 is a view similar to Figure 2, but 
showing the cooling mechanism in a released 
position permitting the removal of the die 
therefrom, 
Figure 4 is a transverse, vertical sectional view 
through the die and cooling mechanism, 
Figure 5 is a plan view of the die and cooling 
mechanism, 
Figure 6 is an enlarged plan view of the die 
of the invention, 
Figure 7 is a view, in elevation, of the entrant 
or front end of the die, 
Figure 8 is a view in elevation of the exit or 
rear end of the die, 
Figure 9 is a transverse, longitudinal sectional 
view of the die taken on the line 9--9 of Fig- 
ure 8, 
Figure 10 is a transverse, vertical zeetional view 
of the die taken on the line 10--10 of Figure 6, 
Figure 11 is an isometric view of one of the 
removable type face ïorming inserts for the die, 
Figure 12 is a series of transverse cross- 
sectional views through several of the type face 
ïorming inserts, illustrating type faces oï dif- 
ïerent styles which may be incorporated in such 
insert, and 
Figure 13 is a view in elevation of the outlet 
end of a modified form of the die, showing means 
ïor ïorming identifying indicia on the cast strip. 
In the drawings, the numeral I designates 
a melting pot or crucible, substantially cylin- 
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drical in form, which is mounted on a bench or 
table top I11 of a strip casting machine used for 
forming continuous bars of metal from a molten 
body thereof in the form of printers' leads, slugs, 
5 rules, and the like. Beneath the crueible is 
mounted a gas humer or other heating element 
17 fo which fuel is supplied for heating the cru- 
cible for melting the type ruerai, lead, or simflar 
soft metal alloys capable of fusion ai moderate 
l0 temperatures and having a fait degree of tensile 
strength when cold, which metals are used in 
forming the strips. 
The crucible is provided with an ourlet passage 
or spout 18 communicating with the lower pot- 
le tion of the crucible and extending laterally there- 
from. The inner end of the passage communi- 
cates with the lower end of a pump cylinder 19 
which is disposed in the body of the crucible and 
forms an integral part of the lo%ver portion or 
20 bottom thereof. A piston or plunger 211 is slid- 
able within the cylinder and is actuated by means 
of a connecting rod 21 extending upwardly from 
the piston and connected to one end of a lever 
2'2 which is fulcrumed between lugs 23 formed 
25 on the upper end of the crucible body. The lever 
22 is actuated by means of a push rod 24 which 
is connected with the outer end thereof and 
extends downwardly below the table top to a 
suitable crank or cam mechanism (hot shown) 
3o which causes reciprocating movement of the 
push rod and thus likewise causes reciprocating 
movement of the piston 211 in the cylinder 19. 
Such reciprocating movement of the piston 21 
lifts the piston until if is positioned above a 
35 lateral opening 211 in the side wall of the cylinder, 
whereby molten metal may enter through said 
opening into the bore of the cylinder, whereupon 
downward movement of the piston wfll force the 
metal outwardly along the passage of the spout 
18 in the usual manner. 
40 
A rotatable ported cylindrical plug valve 211 
is mounted in the spout passage 18 for controlling 
flow of molten metal through the passage of said 
spout. A valve stem 27 extends upwardly from 
the valve plug fo a point above the upper end of 
45 the crucible and is provided with a handle 28 
for manipulation by the user of the device. 
Also communicating with the passage of the 
lateral spout 18 from the crucible is an Oil feed- 
ing mechanism 29, which may be of any desired 
iO suitable type, for feeding off to the inner surface 
of the passage and of the die or mold which forms 
the metal strip, for reducing the resistance to the 
drawing of the formed strip from the die, as 
wfll hereinafter be more fully explained. The 
i5 details of structure of the off feeding mechanism 
are hOt essential te this invention, but such me- 
chanism comprises an off reservoir and valve 
means adjustable from externaily of the device 
for controlling the amount of off permitted fo 
IN) enter the flow passage through the spout 18. 
A nozzle or tip member 31 is screwthreaded into 
the outer end of the outlet spout 18 from the 
crucible and has an axiai flow passage there- 
through for permitting the moiten metal to flow 
 outwardiy through the nzzle. The extreme 
outer portion or tip of the nozzle is preferably 
substantially hemispherical in configuration, as 
clearly shown in Figures 2 and 3, and this hemi- 
70 spherical tip end of the nozzle is arranged to 
engage in a concave or frusto-conical opening 1 
formed in the entrant end of a die or mold 32 
which determines the form of. the strip or type 
metal to be produced by the machine. The 
";  structure of the die 2 will be hereinafter more 
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fully describel, but includes an elongate longi- 
tudinal channel 33 into which the molten type 
metal flows and wherein Such type metal is 
cooled and caused to set, and is shaped, .as it 
passes ïrom the exit end opening 34 of the die te 
ïorm the strip S of type metal..A suitable clutch 
and pulling mechanism (hot shown) of .any de- 
si.red suitable type, is mounted on the table top 
|6 near the exit end of the die for the positively 
drawing the strip of type mental from the die in 
the usual manner. The strip so drawn from the 
die may subsequently be cut into sections of any 
predetermined desired length by a cutting meeha- 
nism (hot shown) in any desired suitable or 
usual manner. 
In the forming of the strlp S, the metal sup- 
plied fo the die 32 enters the die in molten form 
and is caused to solidiïy or set adjacent the out- 
let or exit end 34 oï the die channel 33, such 
solidification or setting being effected by cooling 
mean, in heat exchanging relationship with 
the die, through which cooling water is circulated 
ïor reducing the temperature of the type metal 
to cause the same fo set or solidify. 
The cooling assembly includes a base which 
is in the ïorm oï substantially a rectangular 
cubical housing 35 having its upper end open, 
and the base is provided with a pair of spaced 
upright posts 36 formed integral with and 
tending upwardly from the two rear corners 
the housing. A lower water jacket 37, preïerably 
substantially rectangular in configuration and 
having a central hollow or water chamber 
ïorlned therein, is pivotally mounted On the 
upPer end oï the housing 35 by means oï a cross 
hinge pin 39 which extends transversely oï the 
central portion of the upper end of the housing 
and through a pair of spaced depending wings or 
lugs 0 f0rmed integral with the under side of 
the low'er water jacket. A flexible water conduit 
4! is screwthreded into an opening in the under 
side of the lower water jacket for conducting wa- 
ter fo the chamber 33. From the chamber 33 of 
the lower water jackèt the cooling water passes 
outwardly through an opening 42 and through 
a flexible conduit 43 threadedly connected there- 
with to the inlet openlng 44 of an upper water 
jacket . to which the conduit is also threadedly 
connected. The upper water jacket is substan- 
tially identical in configuration to the lower wa- 
ter jacket and bas a hollow or water chamber 
formed therein for receiving the coolant water. 
From the chamber g6 the water passes through 
an exit opening 4 to 'an I--shaped discharge pipe 
or conduit 48, which is threaded into the open- 
ing 4 and extends downwardly t0 a point just 
above a waste pot or vessel 4 having a waste pipe 
 communicating with a suitable point of dls- 
posal for the waste coolant water. 
Both the upper end the lower water jackets 
bave laterally extending ears or lugs 5 formed 
at each side of the rear corners thereof, and 
a pair of spaced vertically extending guide rods 
2 extend through openings formed in these ears. 
The lower ends of the guide rods are flxed in re- 
cesses formed in the upper edge of the housing 
$, while the upper ends are flxed in simtlar 
openings formed in the underside of a cover 
plate 53 which is secured by means of bolts 
fo the upper ends of the .upright posts 35 car- 
ried by the rear corners of the housing. A 
helical coil spring 5 surrounds each guide rod 
and is confined between the upper and lower 
jackets, whereby the springs exert their force to 
urge the upper water jacket upwardly away from 
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the lower water acket, such movement being 
guided by the rods §2. 
An elongate clamping screw 3 is threaded 
through the cover plate 3 and engages the upper 
5 side of the upper water jacket for controlling 
the movement and positioning of such water 
jacket, whereby said upper water jacket may be 
pressed firmly downwardly against the upper 
surface of the dîe or mold 32 to securely clamp 
10 the mold or die between .the upper and lower 
water jackets in cooling or heat exchanging con- 
tact therewith, so that water circuiated through 
such water jackets will cool and cause the molten 
type metal passîng through the channel 33 of 
15 the die to solidiïy and become set in the ourlet 
portion thereof. It witl be seen, thereïore, that 
the adjusting screw 6 may be turned to force 
the ,upper water jacket 45 downwardly toward 
the lower water jacket to securely clamp the die 
2o 3 in heat exchanging relationshp with the 
upper and lower water jackets; and, likewise, 
the screw may be adjusted upwardly to permit 
the upper water jacket 45 tobe raised away fïom 
the die by the springs 55, whereby the die may be 
25 feadily adjusted or removed from between the 
two cooling water jackets. 
The entrant opening of the die 32 is main- 
tained in positive leak proof engagement with 
the tip or nipple of the nozzle 3 by means of a 
30 c]amping arm 7, which bas an inturned finger 
3 af ifs upper end, and whih is adjustable by 
means of an adjusting screw 59 which extends 
through an opening in said arm and is threaded 
into the upper portion of the side wall of the 
35 housing 35 ata position substantially centrally 
of the ourlet or exit end of the die, as clearly 
shown in Figures 2 and 3. When the screw 59 is 
tightened, the arm  isswung to cause the linger 
53 to engage against the lower portion of the out- 
4O let end of the die to press the die flrmly toward 
the nozzle 30 in such a manner that the concave 
recess 3[ in the inlet end of the die engages and 
seals against the hemispherical tip of the nozzle. 
The hemispherical nozzle tip permits slight mis- 
alignment of the die without breaking the seal 
45 therebetween. ..Also, the hinge cross pin 39 upon 
which the lower water jacket is mounted per- 
toits the lower water jacket to tIt to accom- 
modate slight variations of position or misalign- 
ment oï the die when itis clamped against the 
50 nozzle tip as aïoresaid, and the loose fit of the 
upper water jacket on he guide rods 52 permits 
such upper jacket to tilt to similarly accom- 
modate such variations of position or misali2n- 
ment oï the die. 
55 If sometimes happens that the die 32 is not 
positioned in proper alignment with the pulling 
mechanism (not shown) by means oï whch the 
strip S is pulled from the ourlet opening Of the 
die. In such event, the strip of metal wfich is 
60 pulled from the die will be formed with a bow or 
in substantially a crescent shape. Or, the strip 
may be caused to bow for other reasons, such 
as uneven cooling in the die, etc. In order to 
65 prevent the formation of the strip with such a 
bow or curvature in the strip, the die must be 
adjusted in position or fo proper alignment with 
the pulling mechanism to deliver a straight strip. 
To provide for such adjustment or alignment 
70 of the die, the lower water jacket 37 bas upstand- 
ing lugs $ on ifs front and rear corners on the 
side of the jacket nearest the ourlet end of the 
die, and adjusting screWs 6  are threaded through 
these lugs and engage against the front and rear 
75 sides Of the 0utlet end portion of the die, where- 
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by such ourlet end of the die may be adjusted 
laterally fo correct alignment with the pulling 
mechanism or fo proper position te eliminate the 
formation of any bow or curvature in the strip 
S pulled from the die. 
In the usual strip casting machine, the strip 
of type metal Sis pulled from the die in inter- 
mittent movements. A short section of strip is 
pulled from th die, fhen the pulling mechanism 
moves forward for a new grip te pull another sec N 
tion from the die. In order that the strip be 
formed of a continuous uniform length, the 
molten metal must be caused te flow inte the 
die channel 33 of the die in suflicient volume 
to maintain the saine completely fllled at all 
rimes, this being accomplished by means of the 
pump piston 20 which forces additional molten 
metal inte the entrant or inlet end of the dieeach 
rime the formed strip portion is pulled from the 
exit or ourlet end of the die. As the strip is 
pulled from the die, there is a tendency of the 
metal which is in a mushy state between the 
solidified portion in the ourlet end portion of the 
die and the molten or fluid state at fhe entrant 
end pm'rlon of the die te be reduced in size. 
Whel'e a printing face is being formed on the 
strip, this reduction in size of the mushy part of 
the strip somerlmes causes a gap te be formed in 
such printing face, even though the molten metal 
usually flows inte the die in sufâcient quantity fo 
completelY fill the- saine. To prevent such gaps 
or irregularities in the printing face of the strip, 
a small supplementary burner 63 is positioned 
near the inlet end of the die for heating the inle 
portion of the die along the side on which the 
printing face is formed, whereby the type metal 
will be somewhat more molten and wfll more 
readily flow to fill the space crated when the 
solidified strip is withdrawn from the ourlet or 
exit end of the die. This auxfliary burner has 
been found fo very satisfacterily cause the metal 
fo flow inte the printing face forming portion 
of the die fo provide a uniform full smooth print- 
ing face on the strip. 
If is also preferable that the channel 33 through 
the die be tapered outwardly or relieved slightly 
from the inlet end toward the ourlet end of the 
die on af least two sides other than the printing 
face forming side, the ourlet opening 34 of the 
die thus being slightly larger than the exact di- 
mension to which itis desired te form the strip 
S. This permits the type metal in the solidified 
or set state tobe withdrawn from the die with- 
out deformation caused by stretchin as it is 
pulled from the di.. The taper of the walls of 
the channel 3 of the die will preferably amount 
to approximately three thousandths (.003) of an 
inch on each tapered face. 
While any suitable die having a concave or 
fruste-conical recess af its entrant end open- 
ing may be used for forming the strip S, it is 
preferable that a die of the character illustrated 
in Figures 6 through 12 be utilized. It will be 
noted that the preferred form of the die is so 
constructed and arranged that the strip formed 
thereby is positioned on one side, so that the 
printing ïace does hot drag against or teuch 
any pal't of the machine after such strip leaves 
the die. 
As will clearly be seen in the drawings, the die 
2 is preferably sbstantially of elongate rec- 
fngular configuration and is formed with an 
upper plate 6 and a lower plate  which are 
properly positioned with respect fo each other 
by means of dowel pins  exteding through 

8 
openings formed in both fhe upper and lower 
plates, said plates being held securely tegether 
by means of screws $ extending through the 
upper plate and threaded into the lower plate, 
5 as clearly shown in Figure 10. The channel 
in the die is substantially rectangular in config- 
uration, as clearly shown in Figures 9 and 10, 
the concave or fruste-conical recess 3! at the 
entrant end of the die communicating with such 
l0 channel through an aperture 66. The channel 
33 is provided in the die by fornng a longitu- 
dinally extending recess in the upper plate of a 
depth sucient to provide a strip of the desired 
thickness, such as two point, four point, six point, 
15 or the like. The bottera of the channel is formed 
by the fiat upper surface of the lower plate 66, as 
wfll clearly be seen in Figure 10. The width of 
the recess formed in the upper plate wfll deter- 
mine the height of the slug or strip formed by fhe 
2O die or mold. 
For forming the printing face on the strip, a 
face forming insert 0, illustrated in Figure il, 
is mounted in an elongate longitudinally extend- 
ing rectangular groove or recess ! formed in 
25 both the upper and lower plates of the die along 
one side of the channel 3 therein and of a thick- 
ness greater than said channel. The elongate 
rectangular recess ! extends from the ourlet 
opening end of the die completely along the 
30 channel 33 te the closed end thereof near the 
entrant Cd of the die. The face forming insert 
7e is an elongate subsfantially rectangular ruera- 
ber having a longitudinally extending groove 
formed in one surface thereof and so positioned 
35 as te form the desired printing face on the strip 
formed by the die. 
The insert fif closely within the elongate re- 
cess 7 ! and is positively secured in position there- 
in by means of set screws 3 which press the in- 
40 serf inwardly in the recess toward the channel 
untfl the face forrning surface of the insert en- 
gages against the shoulder between the channel 
33 and the recess  !, thus positively dimension- 
ing the strip formed by the die. Clamping set 
45 screws 4 are threaded through the upper plate 
 and engage against the sides of the insert 
positively prevent the saine from being disp]aced 
outwardly from the recess in the die as the metal 
is pulled from the ourlet end 34 of the channel 
50 in the die. The extreme inner end of the insert 
is tapered as illustrated at  and engages against 
a button  positioned at the extreme inner end 
of the recess 7!, whereby the inner end of the 
insert is rmly and securely pressed inwardly 
55 ward the shoulder between the channel nd the 
recess. The button  likewise serves as a stop 
to limit inward movement of the insert in the 
recess. A rer grip extension 5 is formed on 
the outer end of the insert and is so dimensioned 
60 that the printing edge of the strip will hot con- 
tact such grip, the materia] from which the in- 
sert is forrned being relieved along the surface 
of the insert in which the groove 2 is formed. 
Manifestly, the groove provided in the surface 
65 of the insert, which forms the printing face on 
the strip, may be varied from the substantially 
triangular shaped groove 12 illustrated in Figure 
1 l. Several different sfyles of prinrlng faces may 
be formed as fllustrated, by the grooves 
70 and 2c forrned in the inserf ", "eb, and 7ec 
respectively, of Figure 12 of the drawings. 
Furthermore, each of the inserts , 70a, 76b, 
"c, and any other insert having a groove of a 
configuration other than those illustrated, may 
75 be inserted in the recess | te form a printin 
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face. on the strip of type metal formed by the die. 
Or, if desired, the grooves may be omitted from 
the insert 71 and a rectangular strip thus formed 
by the die and insert. - 
If will be seen, thereïore, that the same die 
may be used with a number of different inserts 
having grooves of different shapes formed there- 
in, or with an insert without a groove ïormed 
therein, fo mold or. shape strips of type moral 
having various printing faces. Thus, only a single 
die having a number of interchangeable inserts 
is required fo ïorm strips of a given thickness 
having a variety of printing faces, and the print- 
ing faces formed on the strips may be varied by 
changing the insert in the iie. If is, of course, 
necessary that a different iie be used if a strip 
of a iifferent thickness is fo be formed. How- 
over, the number of dies otherwise required to 
ïorm many various printing faces on strips of 
the saine thickness is reduced fo one die ,with the 
desired number of inserts. This reduces sub- 
stantial!y the cost of dies for the strip casting 
machine. 
If desired, the recess formed in the upper plate 
5 of the die may bave one or more marking 
ridges 8} formed thereon and projecting into the 
ïecess for forming longituiinally exteniing 
dentations or depressions in the side surface of 
the strip ïormed by the die. The indentations 
ïormed in the strip may be used for identifying 
the various printing faces formed on the strip, or 
the size of the strip, etc., such identification 
ing effected by the user feeling of the indenta- 
tions or looking and counting the number thereof 
or the arrangement thereof. Since the marks or 
indicia  are formed in the strip as indentations, it 
will be seen that such markings do hot interfere 
with the utility of the strip as a spacer or the like. 
If is believed manifest.that the die 32 illusta'ated 
in Figures 6 through 12 may readily be used in 
strip casting machines of the type illustrated in 
the patents fo Elrod and Hedly aforementioned, 
the die being of substantially the saine shape and 
configuration as the dies presently used in such 
machines. 
Furthermore, the provision of the insert 7} in 
the die for forming the desired printing face on 
the strip of type moral may be ruade in dies suit- 
able for use with other machines, and if is to, be 
understood that a die having an insert of the 
character just described may be so .constructed, 
with any ïequired inlet opening arrangement as 
may be necessary for use in machines other than 
those of the character described herein. 
From the foregoing, if will be seen that an im- 
proved iie or mold and an improved cooling sys- 
rem for such die or mold has been provided for 
use in machines for casting strips of moral, such 
as pïnters' leads, slugs, rules, and the like; and 
that the die or mold may be readfly and easily 
removed ïrom the cooling system and altered, 
replaced or adjusted in position. If will particu- 
larly be noted that an improved means for 
mounting the iie or mold in communication with 
the molten moral outiet from the melting pot or 
crucible o the strip casting machine bas been 
provided, whereby exchange or replacement of 
dies is expedited and facilitated and may be 
complished without shutting down the entire 
chine for long periods of rime. Furthermore, 
will particularly be noted that a die bas been de- 
scribed having a removable inset providing for 
the formation of printing faces of different shapes 
on the slugs or leads formed by the iie, such 
sert being interchangeable or replaceable as de- 
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sired, whereby the same mold body may be used 
for various styles of printing face merely by 
changing the insert ïorming the printing face, 
thus reducing the cost of molds for the machine 
5 and providing for quick interchangeability there- 
of. If will ïurther be seen that improved means 
bas been provided for installing and securing the 
die in position for forming the strip of type 
moral. Also, means bas been described and illus- 
10 tratcd for forming marking indicia on the sides 
of the strip of type metal for identiïying the sizes, 
type face, etc., of the particular strip. 
If will particularly be noted that an improved 
cooling system bas been provided for use in strip 
15 casting machines, said cooling system being 
spaced ïrom and independent of the melting pot 
or crucible containing the molten moral and like- 
wise independent of and separable from the die 
used for ïorming the strip of type moral. Fur- 
20 thermore, the cooling system is provided with ad- 
j.ustable cooling jacket elements, whereby said 
cooling jacket elements may be adjusted to fit 
dies of different thicknesses, sizes and shapes; and 
such cooling jackets are particularly adapted fo 
25 permit ready installation, removal or replacement 
of dies secured in the cooling system. If is also 
important to note that the cooling system per- 
toits each of the cooling jackits fo be independ- 
entiy and separately removed and replaced, if de- 
30 sired or necessary because of becoming stopped 
with lflne or other ïoreign matter or because of 
leaks or the like, thus expediting a-nd ïacilitating 
repairs or replacements of parts of the cooling 
system and reducing the costs thereoï. It will 
35 also be seen that means has been provided for 
adjusting the position of the die in the cooling 
system to provide for the elimination of bowing 
of the moral strip formed by the die. Also, means 
bas been provided for substantially eliminating 
.0 roughness or incomplete formation of the print- 
ing face on the moral strip formed by the die, 
such means being the auxiliary heating burneï 
pesitoned ai the entrant end portion of the die 
near the printing îce forming insert. 
45 The foregoing description of the invention 
explanatory only, and changes in the details of 
the construction illustrated may be ruade by those 
skilled in the art, within the scope of the append- 
ed ciaims, without departing from the spirit of 
0 the invention. 
What ! claire and desire to secure by Letters 
Patent is: 
]. In a strii castiug machine h¢i;g a melting 
çt with an ourlet therefrom, a die having a strip 
55 forming channel exendiug therethrough and 
hving a pi-votal sealing connection atone end 
wYc.h the ourlet ïrom the melting pot for receiv- 
ing mo]tez], moral therefrom, a pair of cooling 
jackets, a support for sid cooling Jackets dis- 
60 posed to position the cooling jackets on opposite 
sides of the die, an adjustab!e clamp on the sup- 
port for moving one ooe the cooling ackets toward 
nd away from the other cooling jacket inde- 
pedentiy of the cie whereby the cooling jackets 
65 may be releasab]y secured in heat-exchanging 
relationship with opposite sides of the die, and 
opposed adjustable members carried by the sup- 
port Ch opposite sides of the die remote from the 
piaotal connection of the die with the melting 
70 pot out!et for moving the outer end of the die 
between the coo!in, jackets .about the pivotal 
connection of the die with the melting- pot outiet. 
2..  strip molding die and. a cooling mecha- 
nism therefor for a strip casting machine having 
7 a me!ring pot with an ourlet conduit and includ- 
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ing, a supporting housing carried by the machine 
adjacent the ourlet conduit from the melting pot, 
opposed cooling jacket members adjustably car- 
ried by said housing, one of said cooling jacket 
members being movable toward and away from 
the other jacket member, an adjustable member 
on the housing engaging the movable cooling 
jacket member for moving said jacket member 
toward the other jacket member, a die having a 
strip forming channel formed therein with an 
inlet and an ourlet at opposite ends and having 
its inlet positioned in pivotal sealing engagement 
with the ourlet conduit from the melting pot, 
said die being positioned so as fo rest upon one 
of the cooling jackets and fo be clamped between 
said jacket and the movable cooling jacket by 
said adjustable member whereby the molten 
metal in the die is cooled and solidified as if 
passes through the channel therein, a clamp on 
the supporting housing engageable with the die 
for detachably holding the inlet of the die in piv- 
oral sealing engagement with the ourlet conduit 
from the melting pot, and opposed adJustable 
members carried by one of the cooling jackets on 
opposite sides of the die and engageable with the 
die for swinging the ourlet end of the die between 
the cooling jackets about the pivotal engagement 
of the inner end of the die with the ourlet con- 
duit from the melting pot, said movable cooling 
jacket member being movable away from the die 
to permit said die tobe removed from between 
the cooling jacket members whereby replacement 
or interchange of die members is expedited and 
facilitated. 
3. In a strip casting machine having a melting 
pot, a die having  channel therethrough and 
pivotally connected atone end fo an ourlet from 
said melting pot whereby molten metal from the 
melting pot will pass into the die channel and 
the die may be swung about the pivotal connec- 
tion with the ourlet from the melting pot, a lower 
body having a cooling chamber in heat exchang- 
ing relationship with the underside of the die, 
and an upper body having a cooling chamber in 
heat exchanging relationship with the upper side 
of said die whereby the molten metal received in 
the channel of the die is caused fo solidify as it 
passes through said channel, the die being piv- 
otally movable in a horizontal plane between the 
upper and lower bodies, the upper body being 
retractable from heat exchanging contact with 
the die. 
4. In a strip casting machine having a melting 
pot with an ourlet therefrom, an ourlet nozzle 
mounted at the ourlet end of the ourlet conduit 
from the melting pot, said nozzle having a con- 
vex end substantially hemispherical in shape, a 
die having a strip forming channel therethrough 
with an inlet opening and an ourlet opening, an 
adJustable clamp for releasably maintaining said 
die in a position with the inlet opening of the 
die body in pivotal sealing engagement with the 
convex tip of the nozzte at the ourlet conduit 
from the melting pot, and adjustable members 
on the machine engageable with the sides of the 
die for moving said die body pivotally about the 
convex nozzle tip in the plane of the major cross- 
sectional dimension of the strip formed .thereby. 
5. In a strip casting machine having a melting 
pot with an ourlet therefrom, a support adjacent 
said outlet; a rst cooling jacket on said support, 
a die on said first jacket, said die having a strip 
forming channel extending therethrough and an 

inlet atone end in pivotal sealing engagement 
with the ourlet of said melting pot; a clamp on 
said support abutting the end of said die 
opposite said inlet end for holding sa2d inlet of 
5 said die against said ourlet of said melting pot; 
a second cooling jacket on said die; a flrst ruera- 
ber movably mounted on said support for more- 
ment toward and away from said second jacket 
for rigidly holding said second jacket against 
10 said die; and a second member movably mounted 
on said support for movement in a plane perpen- 
dicular to the plane of movement of said first 
member for moving said die pivotally with 
respect fo said inlet in the plane perpendicular 
15 to the plane of movement of said rst member. 
6. A molding die for a strip casting machine 
including, an elongate body having a longitudi- 
nal strip fonning channel extending there- 
through with an inlet opening atone end and an 
2O ourlet opening at the opposite end of the body 
and arranged to receive molten metal and form 
the saine into a solidified .strip, said body also 
having an enlarged recess formed therein atone 
of the narrow sides of the strip forming channel 
25 extending longitudinally inwardly from the out- 
let end of the die along said side of the channel. 
and opening along its side into said channel, said 
enlarged recess providing shoulders extending 
longitudinally along each side of the strip form- 
3O ing channel, an elongate insert slidable longitu- 
dinally in the enlarged recess and having a sur- 
face engaging the shoulders in said enlarged 
recess whereby the insert closes such side of the 
strip forming channel, and securing means car- 
35 ried by the body extending into the enlarged 
recess and engaging the insert to clamp said 
insert against the shoulders in said enlarged 
reaess. 
7. A molding die of the character set forth in 
40 claire 6 wherein said insert is provided with a 
finger grip extension projecting out of the body 
whereby the insert may be readily removed and 
inserted in said recess. 
HAI=RY L. HORN. 
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